Abstract. The L4All system allows learners to record and share learning pathways through educational offerings, with the aim of facilitating progression from Secondary Education through to Further Education and on to Higher Education. This paper describes the design of the system's facility for searching for "people like me", presents the results of an evaluation session with a group of mature learners, and discusses outcomes arising from this evaluation.
Introduction
Supporting the needs of lifelong learners is increasingly at the core of learning and teaching strategies of Higher Education and Further Education institutions and poses a host of new challenges. In particular, face-to-face careers guidance and support has been found to be uneven [1] , leading some to consider the role of online support in providing some form of careers guidance [2, 3] . Communication and collaboration tools provide new opportunities for exploring the role that social networks and factors play in making career decisions, and for supporting educational choices [4] . The need for better support for lifelong learners, the patchy provision of careers and educational guidance at critical points, and the potential of ICT to support these needs provided the rationale that underpinned the development of the L4All system. We refer the reader to [5] for details of the aims, research and development methodology, technical approach and evaluation of the original system.
In brief, the L4All system aims to support lifelong learners in exploring learning opportunities and in planning and reflecting on their learning. It allows learners to create and maintain a chronological record of their learning, work and personal episodes -their timeline. Learners can share their timelines with other learners, with the aim of encouraging collaborative formulation of future learning goals and aspirations. The focus is particularly on those post-16 learners who traditionally have not participated in higher education. Among this group, social factors are found to have a significant influence on educational choices and career decisions [5] .
The L4All user interface provides screens for the entry of personal details, for creating and maintaining a timeline of past and future learning, work and personal episodes, and for searching over courses and timelines made available by other users, based on a variety of search criteria. This paper describes the design of a new facility which supports personalised searching for timelines of "people like me" (Section 2), summarises the results of an evaluation session held with a group of mature learners (Section 3), and discusses outcomes arising from this evaluation (Section 4).
Search for Timelines of "People Like Me"
The initial prototype of the L4All system supported several search functionalities over users and their timelines. However, searching over timelines returned matches based solely on the occurrence of specified keywords in one or more episodes of the timeline and did not exploit the structure of the timeline; also, the search results were not personalised to the user performing the search. An alternative approach was needed that could take into account both these issues i.e. some form of comparison between a user's own timeline and the other timelines in the L4All repository.
Similarity metrics offer such a possibility. They have been widely used in information integration and in applied computer science [6, 7] . In Intelligent Tutoring Systems, they have been used to compare alternative sequences of instructional activities produced by authors [8] . In our context, our starting point was to encode the episodes of a timeline into a token-based string, and we refer the reader to [9] for details of our encoding method. We also report in [9] on a comparison of ten different similarity metrics that we considered for trialling in the system. For the version of the system that we evaluated as discussed below, four of the metrics were deployed: Jaccard Similarity, Dice Similarity, Euclidean Distance, NeedlemanWunch Distance -see www.dcs.shef.ac.uk/~sam/stringmetrics.html. These are identified as Rule1 -Rule 4, respectively, together with a brief description, in the user interface.
A dedicated interface for the new search for "people like me" facility was designed, providing users with a three-step process for specifying their own definition of "people like me" -see Figure 1 . In the first step, the user specifies those attributes of their own profile that should be matched with other users' profiles; this acts as a filter of possible candidates before applying the timeline similarity comparison. In the second step, the user specifies which parts of the timelines should be taken into account for the similarity comparison, by selecting the required categories of episode (there are several categories of episode; some categories of episode are annotated with a primary and possibly a secondary classification, drawn from standard U.K. occupational and educational taxonomies). In the final step, the user specifies the similarity measure to be applied, by selecting the "depth" of episode classification to be considered by the system and the search method i.e. one of Rules 1-4 above.
Once the user's definition of "people like me" has been specified, the system returns a list of all the candidate timelines, ranked by their normalised similarity. The user can select one of these timelines to visualise in detail, and the selected timeline is shown in the main page as an extra strip below the user's own timeline (see Figure 2) . The two timelines can be synchronised by date, at the user's choice. Episodes within the selected timeline that have been designated as being public by its owner are visible, and the user can select these and explore their details.
Evaluation
The aim of this first design of a personalised search for "people like me" was to gather information about usage and expectation from users of such functionality. An evaluation session was undertaken with a group of mature learners on the Certificate in IT Applications at Birkbeck College, organised around three activities. Fig. 1 . Searching for "people like me" Activity 1 was a usability study of the extended system, focusing on participants building their own timelines and exploring also other aspects of the system. Activity 2 was an evaluation of the new searching for "people like me" functionality, focusing on participants exploring different combinations of search parameters and reporting on the usefulness of the results returned by the system. Activity 3 was a postevaluation questionnaire and discussion session. We refer the reader to [10] for details of these activities. Activity 2 in particular required a significant amount of preparatory work, due to the need for an appropriate database of timelines to search over. Which profile and timeline participants would use was also an issue. The best option would have been for users to have maximum familiarity with their profile and timeline, and therefore to use the profile and timeline they had created during Activity 1. However, since we did not know in advance what would be the participants' profiles and timelines, it would have been difficult to build an appropriate database of "similar" timelines for supporting Activity 2. We therefore opted for an artificial solution: providing participants with an avatar, i.e. a ready-to-use artificial identity, complete with its own profile and timeline, and generating beforehand a database of other timelines based on various degrees of similarity with these avatars.
Fig. 2. Displaying the user's timeline with another user's timeline
Of the 10 people who had agreed to participate in the evaluation session, 9 people came on the day, and we refer to them as bbk1-bbk9 below. They represented a variety of learners in terms of their experience and background, as extracted (after the session) from their profile and timeline data recorded within the L4All system: gender 3 female and 6 male; age 1 in 20's, 3 in 30's, 4 in 40's, 1 in 50's; and background with a mean of 3 educational episodes (SD 1.7), 2.75 occupational episodes (SD 2.0) and 2.1 personal episodes (SD 1.2).
Activity 1 indicated overall satisfaction of this group with the main functionalities of the system. It also identified a number of usability issues ranging from low-level interface inconsistencies (improper labels, lack of contextual help) to more high-level usage obstacles (difficulty of first-time access to the system), most of which have now been addressed.
However, Activity 2 did not fulfil our expectations of identifying user-centred definitions of "people like me". Most participants took this activity at face value, selecting some parameters, exploring one or two of the timelines returned, and starting again. They could see no reason to try different combinations of search parameters, as their first try was returning relevant results.
The participants' responses on searching for "people like me" in the self-report forms were 58% Poor/Mostly Poor. Participants could not see the benefits of this functionality: "you need to convey the benefit of finding people with similar timelines; this is CRUCIAL: what does it tell me if I find someone who is like me, based on criteria provided? Can I conclude anything from this? Need to create a set of examples to demonstrate how this timeline comparison is useful" -bbk3.
Two factors seem to have had a negative impact on the outcome of this activity: the artificialness of the database used for the search (not enough variability in the timelines generated) and difficulties in grasping the meaning of some of the search parameters, notably the classification level and the search method ("search methodsrule 1-4 -are not clear"; "level of classification not clear at all" -bbk1, bbk3, bbk4).
However, during the subsequent discussion in Activity 3, it became apparent that participants could appreciate what this functionality could deliver if it were applied in a real context: "search needs to be based on aspiration/wish" -bbk4.
Moreover, the post-evaluation question on the search for "people like me" functionality had only 8% of Poor/Mostly Poor, seeming to contradict participants' experience while actually doing this task. This contradiction may be explained by the difference between reporting on the task on the spot, and answering a post-evaluation questionnaire after participants have had time to reflect on the task. This was also illustrated by the discussion at the end of the session, in which participants identified the potential of searching "for people like me" despite the usage difficulties.
Outcomes and Concluding Remarks
Lifelong learners need to be supported in reflecting on their learning and in formulating their future goals and aspirations. In this paper we have described a facility for searching for "people like me" as part of a system that aims to support the planning of lifelong learning. The aim of this first design of a personalised search for "people like me" was to gather information from users about their potential usage and expectation from such functionality, and we have reported here on the results of an evaluation session held with a group of mature learners.
A critical issue highlighted by evaluation participants is the question of providing learners with support for exploiting the results of a similarity search. In this paper we have reported on a purely visualisation approach, which is based on displaying the user's own timeline together with a timeline selected by the user from those returned by the search. A specifically designed dynamic widget allows the user to scroll backwards and forwards across each timeline and to access individual episodes.
Such an interactive visualisation of timelines certainly helps users to explore different timelines and episodes, but more proactive supports are also required. In particular, users need to be able to identify the reasons for the system deeming two timelines as being similar. Metrics such as Needleman-Wunsch in fact do offer the possibility for such identification, by enabling backtracking of the similarity computation and showing the alignments of the sequences of tokens i.e. the alignments between pairs of episodes in the two timelines. This opens up the possibility for more contextualised usage of timeline similarity matching, which explicitly identifies possible future learning and professional possibilities for the user by indicating which episodes of the target timeline have no match within the user's own timeline and therefore potentially represent episodes that the user may be inspired to explore or may even consider for their own future personal development. We will discuss such a contextualised usage, and its evaluation with two groups of mature learners, in a forthcoming paper.
